A reação da resina de Merrifield ligada a compostos diamino com aloxan monohidrato, resultou em uma resina ligada a isoaloxazinas 10-substituídas, que foram caracterizadas por fluorescência em fase sólida e espectroscopia de IV. A resina foi segmentada por solução aquosa de HF/DMF a 40%, obtendo-se isoaloxazinas 7-carboxi-10-substituídas, que foram caracterizadas por UV-Vis., IV, 1 H RMN, fluorescência e análise elementar.
Introduction
Polymer-supported synthesis is an important tool in the synthesis of biologically active compounds including peptides, oligonucleotides and oligosaccharides. 1, 2 Further, the polymer-supported synthesis has also been applied in a variety of organic reactions including the synthesis of natural products, heterocycles and in medicinal chemistry. [3] [4] [5] [6] [7] [8] [9] [10] Synthesis of 10-substituted isoalloxazines by the acidic cyclocondensation of 2-substituted aminoanilines with alloxan monohydrate in aqueous and organic solvents has been reported by us. [11] [12] [13] [14] [15] Now, we report an improved synthesis of selected novel 10-substituted isoalloxazine-7-carboxylic acids via polymer-support to examine the feasibility of polymer-support synthesis in the synthesis of biologically active isoalloxazines. The isoalloxazines being a cofactor of flavoproteins, are involved in the catalysis of a wide variety of biological redox reactions, mediate electron transfer processes and in the regulation of neurotransmitters and detoxification of xenobiotics. [15] [16] [17] [18] [19] The isoalloxazines are also found to possess anti-malarial activity and are potent inhibitors of both human and plasmodium glutathione reductase. 20, 21 
Results and Discussion
The reaction of chloromethylated polystyrene resin (1) with sodium salt of the 4-chloro-3-nitrobenzoic acid (2) gives the resin bound 4-chloro-3-nitrobenzoate (3). The reaction of substituted amines/anilines 4a-l with 3 was carried out in DMF to get 4-(N-substituted amino)-3-nitrobenzoate (5a-l). 22 The reduction of 5a-l with SnCl 2 .H 2 O gave resin bound diamines 6a-l. 22 The each nucleophilic substitution products and the diamino products were cleaved with hydrofluoric acid (HF) in DMF and show satisfactory elemental analysis. The cyclocondensation of 6a-l with alloxan monohydrate (7) in the presence of boric acid/acetic acid and DMF gave the resin bound isoalloxazines 8a-l (Scheme 1). The appearance of strong peaks in the region 1640-1660 and 1710-1730 cm -1 for the presence of carbonyl groups (C=O) at positions 2 and 4 respectively, and in the region 3460-3420 cm -1 for -NH group at position 3 in IR spectra is characteristic of the isoalloxazine ring. 23 For example, the IR spectra of 8a shows peaks at 1729, 1713 and 1661 cm -1 for three C=O groups and at 3432 cm -1 for -NH group (Table 1) of the resin linked isoalloxazine. Further, the solid phase fluorescence [24] [25] [26] [27] of 8a-l shows emission spectra in the region 510-563 and 659-662 nm when excited at 420 nm, which are very similar to their solution phase fluorescence spectra taken after cleavage at same excitation wavelength (Table 1 , Experimental section). The reaction of 8a-l with 40% aqueous HF/DMF gave 10-substituted isoalloxazine-7-carboxylic acids (10a-l) in 74-81% yields. The structure of 10a-l was confirmed by different spectroscopic data, including IR, UV-Visible, 1 H NMR, fluorescence and analytical data (experimental section).
In summary, the present polymer-supported synthesis is an attractive, clean, easy and efficient method in comparison to their solution phase synthesis where each synthetic step requires tedious purification process including column chromatography, for the synthesis of 7-carboxy-10-substituted isoalloxazines in good yields.
Experimental
All melting points are uncorrected and were recorded on Thomas Hoover Unimelt Capillary melting point Apparatus. IR spectra were recorded on Shimadzu TR-435 spectrophotometer (ν max in cm -1 ). The absorption spectra were recorded on Shimadzu UV-260 spectrophotometer and absorption maxima were expressed in nm. 1 H NMR was recorded on Bruker Avance 300 spectrometer using TMS as an internal reference (chemical shift in ppm). Fluorescence spectra were recorded at the excitation value 420 nm on a Jobin Youn JY-3CS spectrofluorimeter and emission maxima were expressed in nm. Elemental analysis was carried out in a Heraeus CHN analyzer.
Merrifield resin, Alloxan monohydrate and 4-chlorobenzoic acid were obtained from Across, Germany and used without further purifications. (2) 1 (15 g) (chloromethylated styrene-divinylbenzene copolymer, 2% cross-linked, 2.50 mequiv of Cl/g), 2 (11.175 g, 50 mmol) and DMF (100 mL) was taken and stirred for 24 h. The suspension was filtered, washed subsequently with H 2 O, DMF, CH 2 Cl 2 and MeOH (2×100 mL each) and dried in vacuum to get the resin 3 (20.372 g). 2.906 g (13 mmol) of the sodium salt was recovered after the reaction, which shows that approximately 36 mmol is the theoretical loading capacity of the resin 3. 15.372 g of the resin 3 has been taken and divided into 12 equal parts to perform further reactions. The yields of the final compounds were calculated based on the theoretical loading.
Coupling of merrifield resin (1) with sodium salt of 4-chloro-3-nitrobenzoic acid

General method for the synthesis of merrifield resin bound N-substituted-2-nitroanilines (5a-l).
Substituted amines/ anilines (4a-l) (3.00 mmol) and DMF (75 mL) were added 
General method for the synthesis of 7-Merrifield resin bound 10-substituted isoalloxazines (8a-l).
To each part of the resin 6a-l, alloxan monohydrate (7) (3.00 mmol), boric acid (3.00 mmol), glacial acetic acid (1.0 mL) and DMF (75 mL) were added. The suspension was stirred at room temperature for 12 h, filtered and washed with H 2 O, CH 2 Cl 2 and MeOH (2×50 mL each) and dried in vacuo to get the resin (8a-l).
Cleavage of resin bound isoalloxazines. To each part of the resin 8a-l, aqueous HF (40%) and DMF (1:1) (75 mL) were added at 0 o C and stirred for 1 h at room temperature. The suspension was filtered and washed with DMF (2×50 mL). The combined filtrate was concentrated under reduced pressure to get the desired products (10a-l) which was recrystallized from AcOH/H 2 O. 
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